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ABSTRACT 

Objective: To investigate the optimal adjustment to be 
made to obesity thresholds when using self-reported 
body mass index (BMI). 
Design: A cross-sectional study. 
Setting: Data from the Survey of Lifestyle, Attitudes 
and Nutrition in Ireland, a nationally representative 
dataset using the Geodirectory (a listing of all 
residential addresses in Ireland compiled by the postal 
service) as the sampling frame. 
Participants: A nationally representative sample of 
10 364 adults aged I8-1-, carried out by face-to-face 
interview with clinical measurement applied to a 
number of outcomes to a representative subsample of 
2174. After discarding the observations with missing 
values and errors, the eventual sample was 1874. 
Primary and secondary outcome measures: BMI 
based on measured and self-reported weight and height. 
Baclcground: It is generally found that self-reported 
BMI understates true or measured BMI and accordingly 
revised obesity thresholds have been suggested. 
IVIetllods: Data from the 2007 Survey of Lifestyles, 
Attitudes and Nutrition in Ireland were used to analyse 
self-reported and measured BMI. The self-reported BMI 
threshold was adjusted to obtain the optimal signal for 
measured BMI using different criteria viz. efficiency 
(maximum number of correct classifications), 
maximisation of Youden's J, maximisation of OR, 
minimisation of cost of misclassification and 
constrained optimisation. 

Results: The optimal threshold differed substantially 
depending on the criterion adopted for choosing it, with 
thresholds of 29.1 (efficiency criterion), 27.5 (Youden's J) 
and 26.0 (FN rate of 5%). Standard criteria such as 
Youden's J index were shown to implicitly impose 
relative costs of false-negatives and false-positives which 
may not always correspond to the values of the analyst. 
Conclusions: When adjusting self-reported BMI 
thresholds in order to obtain the optimal signal for 'true' 
obesity, analysts should explicitly choose the relative 
costs of false-positives and false-negatives. 
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INTRODUCTION 

When aiicdysing large scale, nationally repre- 
sentative datasets, obesity is typically mea- 
sured via body mass index (BMI) , weight (in 



ARTICLE SUMMARY 



Article focus ^ 

■ Self-reported body mass index (BMI) can sub- 
stantially understate true BMI. 

■ Conventional BMI thresholds for obesity may 
need to be adjusted downwards in order to 
obtain a more accurate profile of obesity from 
self-reported BMI data. 

■ This article demonstrates different options for 
this adjustment. . 

Key messages " 

■ Use of the Youden's J for downward adjustment 
involves an implicit weighting of the relative 
costs of false-positive and false-negative 
misclassification. 

■ It is preferable for analysts to explicitly incorpor- 
ate weighting of different costs. Depending on 
the approach, the downward adjustment required 
may be up to 4 units. 

Strengtlis and limitations of tliis study 

■ This article provides a clear analysis of criteria 
which can be used to adjust BMI thresholds 
when using self-reported data. 

■ The approach adopted here can be applied to 
other datasets. 

■ The article also shows how these adjustments 
may differ by age and gender. 

■ The results may be specific to the time and 
place, Ireland in 2006. 

■ Thus, while the approach is general, the specific 
adjustments adopted here may not be. 



kilos) divided by height (in metres) squared. 
The WHO suggests a threshold BMI of 25 
for 'overweight', a threshold of 30 for 
'obesity' and a threshold of 40 for 'severely 
obese'. 

BMI has been criticised as a measure of 
obesity with some authors suggesting that 
other measures such as total body fat, per- 
centage body fat and waist circumference are 
superior measures of fatness.^ However, while 
these measures may provide a more accurate 
indicator of obesity, they are expensive to 
produce, and in terms of large-scale 
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nationally representative datasets, the likelihood is that 
BMI will remain the most commonly used indicator of 
obesity for the foreseeable future. 

However, there is a further measurement issue with 
BMI as it is frequendy reported in large-scale nationally 
representative datasets. Once again, for reasons of 
economy, it is typically the case that BMI is calculated 
from self-reported height and weight. This clearly gives 
rise to a scope for misreporting (compared with true 
measured height and weight). If misreporting was 
random ( people being as likely to over and under-report 
their height/weight) then reported mean BMI would 
still be unbiased, but reported variance would be higher 
than 'true' variance. However, if misreporting is system- 
atic, then this represents a more serious problem, since 
it suggests that mean BMI as calculated from national 
samples may be biased, and further problems emerge if 
the degree of bias differs across categories such as age, 
gender and socioeconomic background. 

Evidence worldwide suggests that misreporting in self- 
reported BMI is not random and that through a combin- 
ation of over-statement of height and under-statement of 
weight, self-reported BMI will typically underestimate 
'true' (or measured) BMI.^ The issue has also been ana- 
lysed for Ireland showing that the degree of misreport- 
ing appears to be increasing over time.'^ 

Analysis of Swiss data with self-reported and clinically 
measured BMI finds evidence that self-reported BMI 
understates obesity levels.''^ Using receiver operating 
characteristic (ROC) curves, the threshold level of self- 
reported BMI is adjusted for it to provide the 'optimal' 
signal of true underlying BMI. However, the revised 
thresholds have been criticised on the basis that they are 
relevant only for this specific dataset, and for other data- 
sets, different thresholds may be optimal. ' 

This paper further examines the relationship between 
self-reported and measured BMI and the nature of the 
optimal threshold adjustment. However, the paper 
employs a wider range of approaches to calculate the 
'optimal' threshold and shows how calculated thresholds 
can vary quite substantially depending on the approach 
adopted. In particular, some of the more popular 
approaches may lead to analysts unconsciously making 
value judgements regarding the relative costs of different 
types of misclassification. The paper also examines 
whether the optimally calculated threshold differs 
according to characteristics such as age and gender. 



METHODS 
Sample population 

Our data come from the Survey of Lifestyle, Attitudes 
and Nutrition in Ireland, usually known as the Slan 
survey. The Slan surveys were carried out in 1998, 2002 
and 2007. For this paper, we use the 2007 data, since as 
well as providing information on self-reported BMI it 
also provides information on clinically measured BMI 
for a reasonable-sized subset of the sample (data on 



measured BMI were also provided for 1998 and 2002 
Slan, but proportionally these subsamples were only half 
as large as that for 2007). The Slan 2007 survey is a com- 
prehensive, nationally representative survey carried out 
by face-to-face interview in the respondent's house with 
a sample size of 10 364. The 2007 sample was provided 
by the Irish Social Science Data Archive (ISSDA) with 
the Geodirectory (a listing of all residential addresses in 
Ireland compiled by the postal service) used as the sam- 
pling frame and weights supplied with the data (in all 
subsequent analysis sampling weights are applied). In 
addition to the main study, there were two substudies 
conducted. The first was a subsample of 967 individuals 
aged 18-44 who had their body height and weight mea- 
sured. In addition, there was subsample of 1207 respon- 
dents aged 45 and over who took part in a more 
complete physical examination. The subsamples were 
representative of the main sample for their age groups 
and it is this combined group of 2174 individuals which 
forms the group from which our eventual sample is 
obtained as explained below (figures 1-9).' 

In the application here, measured BMI is taken as the 
'true' or gold standard measure of obesity and a thresh- 
old of 30 for this measure partitions the population into 
the binary categories of obese and non-obese. We then 
assess the degree to which self-reported BMI (the 
'marker') produces the 'same' partition. If self-reported 
BMI assigns someone as obese who is also obese under 
the measured BMI definition, then this is a true positive 
(TP). If it signals someone as obese who is not obese 
under the measured definition it is a false positive (FP) . 
If it signals someone as non-obese even though they are 
obese under the measured definition it is a false nega- 
tive (FN). Finally true negatives (TN) are those who are 
classified as non-obese under both definitions. 

The TP rate is sometimes called the sensitivity (Se) of 
the signal and is TP/(TP+FN), while the corresponding 
concept for the TN rate is known as specificity (Sp) and is 
TN/(FP+TN), which in turn is equal to one minus the 
FP rate. 

Where we have one marker which is continuous, but 
where we wish to choose the optimal threshold for that 
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Figure 1 Self-reported height, complete Slan sample. 
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Figure 2 Self-reported weight, complete Slan sample. 
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Figure 4 Self-reported height, subsample. 



marker, so that the partitioning of the population into 
obese and non-obese by the marker (self-reported BMI) 
is in some sense 'closest' to the partitioning by the true 
measure (clinically measured BMI), the ROC curve can 
be made use of.'' In particular, the threshold which max- 
imises the Youden's J index may be chosen, that is, the 
point which is most 'north-west' on the ROC curve. 
Intuitively, the J index is Se+Sp— 1, that is, the sum of the 
Se and Sp rates (—1). 

However, there are other possible and arguably 
equally plausible criteria for choosing the optimal 
threshold. For example, we could choose the threshold 
which maximises the percentage of cases which are cor- 
recdy classified (or minimises those misclassified) . This 
may be labelled efficiency, and it is that value of the 
threshold, t*, which maximises PxSe(t) + (l— P)xSp(t), 
where P represents the prevalence of obesity (in propor- 
tional terms). 

Another approach is to choose that threshold which 
maximises the OR, that is, (TPxTN/FPxFN) which is 
effectively the ratio of correct to incorrect classifications. 

Note that the efficiency and Youden's J approach 
are both specific caises of a more generalised 
approach. The rate of FNs for any given threshold, t, will 



be Px(l-Se(t)), while that of FPs is (l-P)x(l-Sp(t)). 
Note that in this case, we are referring to the rate of FN 
relative to the total population (hence we multiply by P) 
as opposed to the rate relative to those who are truly 
obese. However, the analyst may associate different costs 
with different types of misclassification. For example, it 
seems reasonable in the case of obesity that analysts 
would assign a higher weight to FN rather than FP, since 
if someone is diagnosed FN they may not take precau- 
tions in terms of diet and lifestyle which they probably 
should. A diagnosis of FP on the other hand may lead 
them to consult their physician where their 'true' BMI 
will presumably become known. 

If the cost of a FN is given by Cfn and that of a FP by Cfd 
then the total cost associated with any given threshold 
is CFNxPx(l-Se(t))-^CFpx(l-P)x(l-Sp(t)). A decision 
rule could then be adopted to choose that threshold, t*, 
which minimises the above expression or equivalendy 
which minimises rxPx(l— Se(t))-l-(l— P)x(l— Sp(t)), where 
r=(CFN/CFp) is the relative cost of FN compared with FP. 

It has been pointed out that the choice of a threshold 
based on the maximisation of Youden's J is equivalent 
to a choice baised on the minimisation of cost where 
r, the ratio of the cost of FN to that of FP, is set equal 



25 30 35 40 
Selt-reported BMI 



Figure 3 Self-reported body mass index, complete Slan 
sample. 
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Figure 5 Self-reported weight, subsample. 
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self-reported BMI Measured Weight kilograms 

Figure 6 Self-reported body mass index, subsample. Figure 8 Measured weight, subsample. 



to (1— P)/P. Thus, Youden's J is a specific case of a more 
general decision-based approach.^ Another way of 
looking at this is that should an analyst choose that 
threshold which maximises the value of Youden's J, they 
are implicitly (and perhaps unknowingly) imposing a 
relative cost of FN to FP equal to (1— P)/P, a ratio which 
may or may not conform to the actual values or beliefs 
of the analyst. 

It is also clear that the value of t which maximises effi- 
ciency is also that which minimises rxP(l— Se(t)) + (1— P)x 
(1— Sp(t)) where r=l. Thus, both efficiency and Youden's 
J can be regarded as special cases of a more general 
decision-based approach. 

The approaches we have described above essentially 
involve choosing that threshold which minimises a 
weighted average of the cost of FP and FN, where the 
weights can either be chosen explicidy by the analyst or 
may be implicidy chosen by the choice of an index such 
as the Youden's J index. However, it is also possible that 
the analyst may take what we can call a constrained opti- 
misation approach. Suppose, as would seem natural in 
the application here, the ancdyst regards FN as more 
costly than FP. The analyst could then choose a bench- 
mark level of FN above which he is not prepared to go. 



The threshold is then that level which minimises the FP 
rate subject to attaining the given level of FN. It can be 
regarded as a constrained optimisation approach in that 
FP is minimised subject to attaining a given level of FN. 

We now examine how t* varies according to the follow- 
ing criteria: efficiency, Youden's J, maximum value of 
the OR and the minimum cost basis where we choose a 
range of r (some values of r, of course, having already 
been included in efficiency and the J index) and a con- 
strained optimisation approach where we choose three 
values of FN (1%, 5% and 10%). The latter is equivalent 
to choosing Se levels of 99%, 95% and 90%. We also 
examine how t* varies according to age and gender. 



RESULTS 

Self-reported BMI was collected as all respondents were 
asked to self-report their weight without clothes and 
their height without shoes. In addition, about 20% of 
the sample (2174) also underwent a medical examin- 
ation, which included height and weight measurement. 
Respondents provided the self-reported data before 
their examination, and weight and height were mea- 
sured in light clothing without shoes. Weight was 
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Figure 7 IVIeasured height, subsample. 



Figure 9 Measured body mass index, subsample. 
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measured to the nearest 0.1 kg using electronic platform 
scales and height was measured to the nearest 0.1 cm 
using measuring rods. 

Since the purpose of this paper was to examine the 
relationship between self-reported and measured BMI, 
we are forced to restrict our sample to those who pro- 
vided data on both. In the version of Slan provided to us 
by ISSDA, there were initially 2171 observations where 
measured BMI was available. We then discarded those 
observations where self-reported BMI was not available 
bringing the sample size to 1976. When examining 
summary BMI statistics for this group, it became clear 
that there were a small number of cases which appeared 
to suffer from measurement error (eg, recorded self- 
reported BMI of zero) , and so it was decided to trim the 
data by removing all observations with BMI (either self- 
reported or measured) less than 15 or greater than 50. 
This brought the sample size to 1874. 

Table 1 gives summary statistics for our sample and for 
the complete Slan 2007 sample (the latter figures were 
obtained from the Slan 2007 report). The discrepancy 
between self-reported and measured BMI is clear. There is 
a gap of over 9% between measured obesity and self- 
reported obesity, that is, measured obesity is higher than 



self-reported by almost two-thirds and the t statistic for the 
paired t test is 12.9 (p=0.000). In terms of the actual BMI 
(as opposed to BMI categories) , self-reported BMI is about 
1 .4 below the measured BMI and a paired t test of the null 
hypothesis of equcdity of measured and self-reported BMI 
gives a t statistic of 26.3 ( p=0.000) . Table 1 also shows that 
the data used in our analysis have a slightly younger age 
profile and correspondingly a slightly higher education 
profile than the complete sample. 

Table 2 provides more detail on the discrepancy 
between self-reported and measured height and weight 
by age and gender and also includes the t statistic for 
the paired t test of equality between self-reported and 
measured. In all cases, the difference was statistically sig- 
nificant at conventional levels. The pattern of discrep- 
ancy is similar to that found in studies for the USA.^^ 
While the US studies did not find that all discrepancies 
were statistically significant, it is noticeable that those cat- 
egories where significance was found for the USA (eg, 
reporting of weight for women) were those categories 
where the t statistic was highest in this study. 

Table 3 shows the cross-tabulation between self- 
reported and measured BMI on the basis of a threshold 
of 30 for both measures. This table shows that if we use 



Table 1 Self-reported and measured BMI 





Our sample (reweighted, n=1874) 


Slan 2007 main report 


Self-reported BMI <18.5 


1.66 


2.12 


Self-reported BMI, 18.5-24.99 


45.28 


47.87 m 


Self-reported BMI 25-29.99 


38.10 


35.11 1 


Self-reported BMI >30 


14.96 


14.89 M 


Measured BMI <18.5 


1.31 




Measured BMI, 18.5-24.99 


35.44 




Measured BMI 25-29.99 


38.82 




Measured BMI >30 


24.44 




Mean BMI (self-reported) 


25.77 


25.61 I 


Median BMI (self-reported) 


25.23 


25.06 ■ 


Mean BMI (measured) 


27.14 




Median BMI (measured) 


26.62 




Mean height (self-reported, m) 


1.69 


1.69 I 


Median height (self-reported, m) 


1.68 


1.68 ■ 


Mean height (measured, m) 


1.67 




Median height (measured, m) 


1.67 




Mean weight (self-reported, kg) 


73.80 


73.51 ■ 


Median weight (self-reported, kg) 


72.12 


71 .44 1 


Mean weight (measured, kg) 


76.20 




Median weight (measured, kg) 


74.40 




Gender (% female) 


51 


I 


Age 18-29 


20 


25 I 


Age 30-44 


28 


1 


Age 44-65 


36 


29 I 


Age 65 and over 


16 


1 


Primary or below (%) 


17 


I 


Lower secondary (%) 


18 


1 


Leaving certificate (%) 


24 


1 


Cert/diploma (%) 


21 


19 ^ 


Third level degree (%) 


19 


18 



BMI, body mass index. 
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Table 2 Self-reported and measured height/weight by age and gender ^^^^^^^I^H^^^I 




Height (m) 






Weight (kg) 






Self-reported 


Measured 


ttest 


Self-reported 


Measured 


ttest 


Male 


1.77 


1.75 


13.02 


82.29 


84.44 


10.79 


Male (age <45) 


1.78 


1.77 


4.27 


81.16 


83.28 


7.31 


Male (age >45) 


1.76 


1.73 


14.40 


83.18 


85.36 


7.94 


Female 


1.63 


1.61 


12.04 


67.14 


69.73 


15.99 


Female (age <45) 


1.64 


1.63 


3.65 


65.64 


68.01 


10.61 


Female (age >45) 


1.62 


1.60 


12.95 


68.29 


71.05 


12.04 



a threshold of 30 for both measures, then self-reported 
BMI will correctly classify about 87% of observations, 
that is, (1386+250) /1 874. This corresponds to a Se rate 
of about 55% and a Sp rate of about 98%. 

Table 4 shows the value of t* for different criteria and 
for the whole of our sample as well as specific subgroups 
and it also provides rates of Se and Sp. By reading down 
the column, we can see how t* varies according to the 
different criteria. Taking the column for the total 
sample initially, we first of all see that the values of t* 
essentially fall into three bands. First of all, if we employ 
the efficiency criterion, we obtain a t* of 29.1, quite 
close to the typically adopted threshold of 30. Thus, 30 
is only likely to be close to the optimal value of the 
threshold if the 'efficiency' criterion is used, that is, 
equal costs are assigned to FN as to FP. 

The values of t* for the other criteria can be assigned 
into two bands, both of which differ quite substantially 
from 30. Using the criteria of Youden's J, maximising the 
OR or minimising the MCF for 'low' values of r (ie, 2-5), 
we obtain a range of t* from 27.1 to 27.5. It is worth 
noting that t* as chosen by the Youden's J index is the 
same as t* for r=3. This is to be expected since with 
P=0.24, (1-P)/P=3.17. Clearly tire higher the value of r, 
the higher the relative cost of FN, and the lower the t*, 
since in the limit a very low value of t* would ensure no 
FN, though at the expense of a very high rate of FP. This 
is essentially what is happening with respect to the third 
band of values of t*, those chosen using r=10 and the 
constrained optimisation criterion whereby we choose 
'standard' Se values of 99%, 95% and 90% (correspond- 
ing to FN rates of 1%, 5% and 10%, respectively). This 
gives a range of t* of 22.4-27.1, considerably lower than 
the other ranges. However, this high rate of Se comes at 
the expense of low rates of Sp, in the region of only 30%. 



Table 3 Cross tabulation between self-reported and 




measured obesity 



Measured obese 



m 




0 


1 


Total 


Self-reported Obese 


0 


1386 


208 


1594 




1 


30 


250 


280 


Total 




1416 


458 


1874 



It is also clear that choosing 'high' values of r, that is, 
10 or above, provide values of t* which are very similar 
to those when we choose 'conventional' levels of signifi- 
cance of, say, 5%. 

The pattern of three 'bands' of t* persists when we 
look at t* by age and gender, and as before the values of 
t* for the efficiency criterion are the highest, while 
those using the constrained optimisation criteria are the 
lowest. In general, the recommended t* for women is 
lower than for men. The pattern with respect to age is 
not so clear-cut. For the constrained optimisation 
approach with a FN rate of 1%, the recommended t* for 
young is over 2 units lower than for old, but for other 
criteria there is not so much difference. 

DISCUSSION 

The results indicate that in the case of self-reported and 
measured BMI, it appears likely that for any population, 
or for any approach to calculating t*, with the exception 
of the efficiency criterion where the cost of FN and FP 
are equivalent, the optimal threshold will differ from 30. 
Quite how far from 30, however, depends on what opti- 
misation criterion is chosen. For relatively low values 
of r, the relative costs of FN to FP, a threshold self- 
reported BMI of around 27-27.5 seem appropriate, indi- 
cating a downward adjustment of the current threshold 
for self-reported BMI of up to 2.5 units. Given the impli- 
cit weighting of FN and FP in Youden's J index, then 
with prevalence rates in the region of 24%, the down- 
ward adjustment as chosen by this criterion will be of 
the same magnitude. However, if the analyst wishes to be 
guaranteed a Se rate of 95% (or higher), then a down- 
ward adjustment of 4 or maybe more units would seem 
to be required. 

The results from this study are primarily of interest to 
public health authorities. Given that for many such 
authorities the principal, nationally representative, 
source of information on BMI comes from self-reported 
measures, it is important to be clear about what adjust- 
ments should be made to these measures to obtain a 
more accurate signal of true BMI, and whether the adjust- 
ment should be uniform. This study has shown that there 
is a range of choice in terms of these adjustments. 

The particular adjustment which is to be made 
depends on a number of factors. The desired Se of the 
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Table 4 Optimal values of self-reported BMI thresholds (with percentages of sensitivity and specificity in brackets) 



Vi^i ILci lUI 1 






Fell Idle 


YounQ 




Efficiency 


29.1 (68.3, 95.8) 


29.3 (66.5, 94.8) 


28.3 (76.9, 96.1) 


29.5 (71.3, 96.9) 


28.1 (77.9, 91.1) 


Youden's J 


27.5 (87.6, 88.1) 


27.5 (91.3, 84.5) 


27.1 (86.6, 90.0) 


26.9 (91.9, 85.7) 


27.5 (88.0, 85.9) 


OR 


27.5 (87.6, 88.1) 


27.5 (91.3, 84.5) 


27.1 (86.6, 90.0) 


26.9 (91.9, 85.7) 


27.5 (88.0, 85.9) 


MGF, r=10 


26.0 (95, 72.2) 


26.9 (96.4, 75.4) 


26.0 (92.1, 82.0) 


26.9 (91.9, 85.7) 


26.0 (95.5, 65.6) 


MGF, r=5 


27.1 (89.9, 85.4) 


27.5 (91.3, 84.5) 


26.0 (92.1, 82.0) 


26.9 (91.9, 85.7) 


27.2 (90.1, 82.7) 


MGF, r=2 


27.5 (87.6, 88.1) 


27.5 (91.3, 84.5) 


27.9 (81.1, 94.4) 


29.2 (74.5, 95.9) 


27.5 (88.0, 85.9) 


FN rate=1% 


22.4 (99, 30.5) 


23.6 (99, 35.6) 


21.2 (99, 25.1) 


20.9 (99, 20.1) 


23.0 (99, 26.5) 


FN rate=5% 


26.0 (95, 72.2) 


26.9 (95, 75.4) 


24.8 (95, 67.8) 


25.6 (95, 75.0) 


26.0 (95, 65.6) 


FN rate=10% 


27.1 (90, 84.4) 


27.5 (90, 84.5) 


26.3 (90, 83.2) 


27.1 (90, 86.7) 


27.2 (90, 82.7) 


P 


0.24 


0.24 


0.25 


0.17 


0.32 


(1-P)/P 


3.17 


3.13 


3.03 


4.99 


2.15 


BMI, body mass index; FN, false negative; MCF, minimisation of cost; P, prevalence of obesity; r, 


ratio of cost of false negative to false 


positive. 













test (and also the ratio of costs of FN to FP) will depend 
on the nature of treatment. In the case of obesity, a 
choice of a low threshold will ensure a low rate of FN, 
but perhaps a relatively high rate of FP. However, since 
the treatment for obesity (in terms of changed lifestyle, 
etc) is relatively non-intrusive and easily reversible, once 
the 'true' diagnosis becomes known, then for self- 
reported BMI there does seem to be a case for a low 
threshold. This might not be the case if treatment was 
invasive and with potentially harmful side effects. 

The underlying seriousness of the condition in terms 
of increased morbidity and mortality will also be rele- 
vant. There is some recent evidence suggesting that the 
relationship between BMI and mortality may not be 
monotonic, with higher BMI over some ranges (in par- 
ticular 25-30) appearing to have a protective effect in 
terms of mortality and BMI for grade 1 levels of obesity 
(ie, BMI from 30 to 35) having no significant impact on 
mortality. In that case, the relative cost of FN would 
presumably become lower. 

The results of the study are probably of less immediate 
concern to individuaJs or clinicians. For individuals, the 
study serves as an additional reminder that self-reported 
measures can be prone to bias and that great care should 
be taken when self-measuring height and weight. 
Clinicians will naturally be in a position to obtain accurate 
height and weight measures for their patients, but once 
again the study may serve to remind them of the degree to 
which the patients may erroneously provide information. 

It could be suggested that given that BMI is a function 
of height and weight, the adjustments should be made 
directly to these variables, rather than to BMI itself. 
However, a drawback to this approach is that we are 
interested in the adjustment which should be made to 
the self-reported BMI for it to provide a more accurate 
signal for the underlying obesity (where BMI exceeds 
30). It is the underlying obesity which is ultimately of 
concern to us and so the adjustment needs to be made 
to the variable which directly measures obesity. While 
adjustments could be made to height (or weight), any 



particular value for height (weight) is consistent with 
many different values for BMI. Thus, there is no thresh- 
old value for either height or weight which determines 
obesity; rather, it is their interaction as defined by BMI, 
in which case it seems preferable to make the adjust- 
ment directly to BMI. 

There are a number of final points which should be 
borne in mind. First of all, as mentioned in the introduc- 
tion, there are criticisms of BMI as an indicator of obesity 
and this should always be remembered when analysing 
the population-level BMI data. The particular BMI 
thresholds chosen for obesity and overweight could also 
be criticised as arbitrary and perhaps should differ for dif- 
ferent subpopulations. However, even if different thresh- 
olds are chosen, the issue of the discrepancy between 
self-reported and measured BMI is likely to remain. 

Second, the optimal thresholds calculated in this paper 
may be specific to the sample analysed and these thresh- 
olds may differ for different samples, for example, for dif- 
ferent countries or time periods. However, this study 
gives some idea of the range of possible adjustments 
which could be made and some of the adjustments which 
are suggested here are similar to those found elsewhere.^ 

Finally, while this study has shown that, depending on 
the objectives of the analyst, there are a number of dif- 
ferent adjustments to self-reported BMI which could be 
made, it should also be borne in mind that there may 
be a virtue to keeping public health messages simple. 
So, while there is a range of adjustments to choose from, 
it may be best to choose just one in terms of a public 
health message. Hopefully, this study will prove useful in 
terms of making that choice. 
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